The history of climate-change negotiations over the last decade provides a vivid illustration of an underlying transformation of the environmental movement from consciousness raising to practical implementation. This has been particularly the case in respect to the debates on the role that carbon sinks and emissions trading are to play in addressing global warming. Moreover, issues surrounding carbon and biodiversity are inextricably linked, and this connection raises the temperature even further. It is fair to say that those debates have generated more heat than light and been based more on ideology than sound science. It is therefore all the more valuable that the world's oldest scienti c academy has taken on the task of gathering and publishing the contributions to this issue.
Its publication could hardly be timelier as the world moves toward rati cation of the Kyoto Protocol, hopefully in time for the 10th anniversary of the Rio Earth Summit. The approaching Rio Plus 10 Summit, in Johannesburg, South Africa, on Sustainable Development should provide a useful vantage point from which to assess how far we have come both in understanding and addressing the causes and implications of climate change and humankind's ability to manage the global environment. It is also time for a dispassionate review of where the political process has led us thus far and time to provide the scienti c basis for action.
The great achievement of those who pioneered the UN Framework Convention on Climate Change and its companion treaties the Montreal Convention, the Biodiversity Convention and those on deserti cation and wetlands, was to have both alerted the world's politicians and the general public to the need to address these issues and to do so by way of international cooperation. Their greatest weakness, however, was a failure to distinguish between the arguably necessary rhetoric and realistic methods of implementation. Exaggeration of the available scienti c evidence, commonly disguised by invocation of the precautionary principle, disregard of the economic and human costs involved in radical change, and distrust of markets and the private sector often combined either to frustrate their goals or to lead to unintended and sometimes perverse consequences.
As the contributions to this issue make clear, the issues of carbon sequestration and emissions trading present all of these elements. The case made here for the maximum use of terrestrial carbon sinks, particularly in the developing world, is overwhelming. The bene ts to the rural poor, indigenous people, habitat preservation, biodiversity, watershed protection and the climate as a whole of such a strategy is revealed here in persuasive detail. That such a strategy is also, particularly when combined with emissions trading, the lowest-cost approach makes it hard to understand why some environmentalists and policy makers involved in the negotiations have chosen to do their utmost to prevent it. A sober reassessment of what they have wrought so far is clearly called for. The ultimate goal, in the context of climate change as elsewhere, must be the adoption of those strategies and techniques that will result in genuinely sustainable economic growth and development; in other words, an approach that Preface successfully combines humankind's need for human development and a need for a healthy environment that conserves biodiversity in perpetuity.
Biodiversity yields many sustainable development bene ts, yet, paradoxically, human societies continue to undermine this valuable resource base instigating largescale biodiversity losses and species extinctions. Most worrying, however, is that the situation is actually deteriorating faster than resources can be mobilized to counteract the destructive processes, hence the commonly expressed view that we are heading towards a sixth`mass extinction'.
In the past, remedial action has focused on in situ and ex situ conservation approaches. The establishment of protected areas has been the primary focus of in situ conservation, although there are now also moves to protect valuable agricultural zones. Ex situ conservation has focused on conservation of, for example, germplasm or certain plants or animals, away from their site of origin, e.g. in a botanical garden, zoo or a gene bank. Until recently, the nancing and management of protected areas remained the responsibility of the public sector; however, over the last few decades severe cutbacks in the availability of public resources has severely undermined the e¬ectiveness of such strategies. This, coupled with ever-increasing pressures on the land and resources held within protected areas, especially in developing countries, has constrained the lasting success of such approaches.
Consequently, the conservation sector has been forced to look at alternative methods of biodiversity conservation, and especially such methods that can generate viable and desired livelihood or development returns, while at the same time conserving biodiversity. Given that the root causes of biodiversity loss are linked to increasing populations and poverty on one hand, and high levels of consumption or economic development on the other, nding alternatives is not an easy task. In spite of this enormous challenge, the last decade has spawned a series of innovative approaches, which focus mainly on providing the suitable social and economic incentives for conservation. It is now widely recognized that, given the lack of public funding, biodiversity conservation must start to pay for itself, otherwise biodiversity, and perhaps even the human race, are in jeopardy. Hence the growing interest taken in opportunities for biodiversity conservation that might arise from`free-market' approaches to sustainable land use and management.
Market-based approaches to environmental management are increasingly more important. Claims that market mechanisms can encourage environmental protection and promote greater economic e¯ciency while saving tax payers money are tantalizing. In the forestry sector, policy makers are widely heeding this advice and shrinking command and control systems in favour of incentive mechanisms that seek to align private enthusiasm with the public good. In some cases, governments are even promoting the creation of markets where none existed before. In others, markets are evolving of their own accord. In such times of change, it is di¯cult to stand back and take stock. Yet, it is during such times that guidance is most needed. In the rush to introduce market-based solutions to environmental problems, a particular concern is how markets are impacting on the poor.
The year 1992 marked not only the foundation of the world's concern with climate change, it also marked its abandonment of command and control as methods of human organization. The human as well as the economic costs of central planning were demonstrated beyond doubt to be too high to be sustained by any society for very long. The same lesson must be learned and taken to heart by those concerned with the environment. Neither humankind nor the natural environment for which it is responsible can a¬ord further such experiments. Unless the enormous value of the biosphere and the services it provides can be made tangible to all through free markets and prices we are all too likely to continue to squander them. What everyone owns, no one owns; and no one conserves it.
The right way forward both in respect to climate change and the other key indicators of a healthy planet is set out in this issue comprehensively and eloquently by world leaders in their disciplines. Environmentalists and policy makers alike would do well to take their counsel.
This Theme Issue is dedicated to the memory of Professor Whittington (FIEE, FRSA, FRSE), who died just after submitting his contribution. For almost 30 years, Bert was a leading gure in the Department of Electronics and Electrical Engineering at The University of Edinburgh. He was both respected and loved by colleagues and very popular with students. He will be sorely missed by all who knew him.
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